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Young but complex
Transcriptional regulation is a complex mechanism that 
involves a combination of cis- and trans-acting factors. Kasif 
and colleagues examined the relationship between the com-
plexity of transcriptional regulation and gene function by 
exploring sequence conservation in the proximal upstream 
region. Genome sequencing projects have inspired compu-
tational analysis of coding regions, functionality, and conser-
vation; however, non-coding regions have not typically been 
studied. Computation of Spearman’s rank correlation on these 
upstream sequence alignment scores revealed significantly 
higher conservation in genes involved in adaptive processes 
such as development, cell communication, signal transduction, 
transcription factor activity, and neurophysiological functions, 
whereas lower conservation was noted in basic processes such 
as biosynthesis and ribosome function. These findings were 
consistent between human–rodent and human–dog compari-
sons and persisted after correction for G/C content. The authors 
speculated that relatively high regulatory complexity exists for 
these genes and that dense cis-regulatory elements provide 
higher promoter conservation in these relatively recent genes. 
(BMC Genomics 6:168–75, 2005)
Signal blocking dodges inflammation
A common mechanism for poxvirus pathogenesis is blocking of 
the NF-κB transcription factor pathway to inhibit the transcrip-
tion of proinflammatory and immune molecules. Molluscum 
contagiosum virus (MCV) clearly uses this defense method, 
as MC159 protein has previously been implicated in the lim-
ited inflammation associated with the benign skin neoplasms. 
Recently, Nichols and Shisler reported that another MCV pro-
tein, MC160, also inhibits tumor necrosis factor-α-induced NF-
κB activation. Transfection experiments in 293T cells suggested 
that this protein interferes with the Iκ kinase complex (IKK1 and 
IKK2) that is required to remove inhibition of NF-κB and allow 
its subsequent activation. Work with other poxviruses indicated 
that mutants, which do not express proteins to block this NF-κB 
activation, often cause less severe disease. Thus, the combina-
tion punch of MC159, MC160, and potentially other proteins 
by MCV is undoubtedly a successful mechanism to diminish 
the inflammatory response to keratinocyte infection. (J Virol 
80:578–86, 2006)
SMAD about skin cancer
The transforming growth factor-β (TGFβ) superfamily plays 
a significant role in many biological signaling processes. The 
SMAD proteins are intracellular mediators of TGFβ signal-
ing. SMAD4 functions in both TGFβ/activin and BMP signal-
ing pathways and is expressed strongly in the epidermis and 
hair follicles. Mutations in this protein have been detected in 
multiple human cancers. Because disruption of Smad4 in mice 
results in embryonic lethality, Deng and colleagues used tis-
sue-specific disruption of this gene to determine the effects 
of this molecule on hair and skin. The mutant mice exhibited 
impaired differentiation of hair follicles and increased prolifera-
tion of keratinocytes in the epidermis. Moreover, the majority 
of the mutant mice developed malignant squamous cell carci-
nomas (SCCs) of the skin. Interestingly, SCCs were previously 
observed in Smad4 heterozygous knockout mice. The skin 
tumorigenesis-accompanied inactivation of phosphatase and 
tensin homologue deleted on chromosome 10 (Pten) suggests 
that Smad4-mediated signals suppress skin tumor formation 
through interactions between the TGF-β/BMP pathway and the 
Pten signaling pathway. (Oncogene 25:207–17, 2006)
Chimp antibodies battle smallpox
Smallpox, caused by the variola virus, has garnered headlines 
because of the threat of bioterrorism. Vaccination with the relat-
ed vaccinia virus (VACV) is recommended to prevent smallpox 
outbreaks; however, adverse reactions that occasionally result 
from this prophylaxis require treatment by human vaccinia 
immune globulin, which can transmit other viral agents. The 
extracellular enveloped virus (EV) is important for virus dis-
semination. B5, one of the EV-specific proteins, is an important 
target for neutralizing antibodies. Recently, Robert Purcell’s 
group isolated and characterized two anti-B5 antibodies from 
the bone marrow of chimpanzees vaccinated with VACV. These 
antibodies were sufficient to protect mice from challenge with 
VACV and were  therapeutic when administered 2 days after 
challenge. In addition, these antibodies crossreacted with B5 
from variola virus and neutralized this virus in vitro. These anti-
bodies may be useful both in the treatment of complications 
from vaccinia immunization and in the immunoprophylaxis for 
smallpox. (Proc Natl Acad Sci USA 103:1882–7, 2006)
New wheat for celiac disease patients?
Gliadens have been specifically implicated as the autoimmune 
T-cell target in both celiac disease and dermatitis herpetiformis. 
Gliadins and glutenins constitute nearly 80% of the endosperm 
of bread wheat (Triticum aestivum). Using a PCR strategy to 
identify α-gliadin genes present in the A, B, and D ancestral 
genomes and the hexaploid wheat, Smulders and colleagues 
found over 200 copies in the genome. The high percentage of 
internal stop codons in these genes was indicative of reduced 
selection pressure on psuedogenes. The full-length genes clus-
tered according to the genome of origin. More importantly, the 
Gli-2 locus on the D genome appears to be the most relevant 
for T-cell reactivity, as all four known T cell-stimulatory epitopes 
for α-gliadins were found. These results begin to lay the foun-
dation for understanding the genetic variation in the hexaploid 
genome and may ultimately aid in breeding strategies to pro-
duce less stimulatory wheat. (BMC Genomics 7:1, 2006)
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